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7KLV�FKDSWHU�IRFXVHV�RQ�WHFKQLTXHV
ZKLFK�PD\�EH�HPSOR\HG�DW�OLWKRJUDSKLF�SULQW
VKRSV� WR� SUHYHQW� SROOXWLRQ�� WR� UHGXFH
FKHPLFDO� FRQVXPSWLRQ�� DQG� WR� PLQLPL]H
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SROOXWLRQ� SUHYHQWLRQ� VXUYH\�� ZKLFK� DVNHG
OLWKRJUDSKHUV�WR�LGHQWLI\�ZKDW�DFWLYLWLHV�WKH\
FXUUHQWO\�HPSOR\�WR�DFKLHYH�D�PRUH�HQYLURQ�
PHQWDOO\� IULHQGO\� ZRUNSODFH�� � 7KH� PRVW
FRPPRQ�RI�WKHVH�DFWLYLWLHV�DQG�WKHLU�HIIHFWV
DUH� SUHVHQWHG�� � 7KH� SROOXWLRQ� SUHYHQWLRQ
EHQHILWV�WKDW�UHVXOW�IURP�FKDQJLQJ�ZRUNSODFH
SUDFWLFHV� DUH� GLVFXVVHG� LQ� GHWDLO�� � 6HFWLRQ
����DGGUHVVHV�RSWLRQV�IRU�UHF\FOLQJ�VROYHQWV
DQG� WKH� HFRQRPLF� DQG� HQYLURQPHQWDO
LPSOLFDWLRQV�DVVRFLDWHG�ZLWK�VXFK�UHF\FOLQJ�
0HWKRGV�IRU�H[WUDFWLQJ�VROYHQWV�IURP�SUHVV
ZLSHV�DUH�DGGUHVVHG��DV�DUH�PHWKRGV� IRU� WUHDWLQJ�VSHQW�VROYHQWV�VR� WKDW� WKH\�PD\�EH� UHXVHG�
6ROYHQW�UHF\FOLQJ�DQG�GLVWLOODWLRQ�V\VWHPV�DUH�DOVR�GLVFXVVHG�
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3ROOXWLRQ�SUHYHQWLRQ��WR[LF�FKHPLFDOV�UHGXFWLRQ��DQG�ZDVWH�PLQLPL]DWLRQ�HIIRUWV�ZLWKLQ�D
SULQW� VKRS� FDQ� WDNH� PDQ\� DQG� YDULHG� IRUPV�� � 7KH� �:RUNSODFH� 3UDFWLFHV� 4XHVWLRQQDLUH� IRU
/LWKRJUDSKHUV�� ZDV� XVHG� WR� FROOHFW� LQIRUPDWLRQ� RQ�PDQ\� VXFK� HIIRUWV�� � 7KLV� VXUYH\� WRRO� ZDV
GHYHORSHG�E\�SULQWHUV��XQLRQ�UHSUHVHQWDWLYHV��FRQVXOWDQWV�WR�WKH�SULQWLQJ�LQGXVWU\��VXSSOLHUV��DQG
WKH�8QLYHUVLW\�RI�7HQQHVVHH�&HQWHU�IRU�&OHDQ�3URGXFWV�DQG�&OHDQ�7HFKQRORJLHV���7KH�TXHVWLRQQDLUH
ZDV�GLVWULEXWHG�LQ������E\�UHSUHVHQWDWLYHV�IURP�WKH�3ULQWLQJ�,QGXVWULHV�RI�$PHULFD��WKH�*UDSKLF
&RPPXQLFDWLRQV�,QWHUQDWLRQDO�8QLRQ��WKH�$VVRFLDWLRQ�RI�4XLFN�3ULQWHUV��DQG�SULQWHUV�ZKR�KHOSHG
GHVLJQ�WKH�TXHVWLRQQDLUH���7ZR�KXQGUHG�DQG�VL[�TXHVWLRQQDLUHV�ZHUH�FRPSOHWHG�E\�SULQWHUV��DQG
FRPSULVH�WKH�GDWDEDVH�IURP�ZKLFK�WKH�IROORZLQJ�LQIRUPDWLRQ�ZDV�GUDZQ���,PSURYHG�ZRUNSODFH
SUDFWLFHV��IDFLOLW\�SURJUDPV��H�J���SROOXWLRQ�SUHYHQWLRQ�RU�ZDVWH�PLQLPL]DWLRQ�SURJUDPV���DV�ZHOO�DV
SURFHVV��HTXLSPHQW��DQG�SURGXFW�FKDQJHV�ZHUH�WKH�SULPDU\�FDWHJRULHV�RI�SROOXWLRQ�SUHYHQWLRQ
RSSRUWXQLWLHV�LGHQWLILHG�LQ�WKH�TXHVWLRQQDLUH���

6.1.1  Summary of Responses to Workplace Practices Questionnaire

2I�WKH�UHVSRQGHQWV�WR�WKH�TXHVWLRQQDLUH�����SHUFHQW�KDYH�WULHG�DOWHUQDWLYH�EODQNHW�ZDVKLQJ
FKHPLFDOV�SURGXFWV��DV�VKRZQ�LQ�7DEOH�������7KLV�RSWLRQ�ZDV�WKH�PRVW�IUHTXHQWO\�WULHG�SROOXWLRQ
SUHYHQWLRQ� RSWLRQ� LGHQWLILHG� E\� WKH� UHVSRQGHQWV� WR� WKH� TXHVWLRQQDLUH�� �&KDQJHV� LQ�ZRUNSODFH
SUDFWLFHV� WR�SUHYHQW�SROOXWLRQ�ZHUH�QH[W�DW����SHUFHQW�� �1HDUO\����SHUFHQW�RI� WKH�UHVSRQGHQWV
LQGLFDWHG�WKH\�KDG�LPSOHPHQWHG�HLWKHU�HTXLSPHQW�DQG�RU�SURFHVV�FKDQJHV�WR�LPSURYH�WKH�EODQNHW
ZDVKLQJ�SURFHVV�
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Table 6-1.  Blanket Washing Activities to Prevent Pollution

Pollution Prevention Activity % Response

Tried Alternative Blanket Wash 76.1%

Implemented Workplace Practices Changes 48.4%

Established Pollution Prevention, Waste Minimization, or Source Reduction Program 36.1%

Implemented Equipment Changes 28.8%

Implemented Process Changes 26.9%

Note:  Due to multiple responses, numbers add to more than 100%.

0DQ\�SULQWHUV�DUH�UHDOL]LQJ�WKDW�LPSOHPHQWLQJ�FKDQJHV�VXFK�DV�WKHVH�FDQ�VDYH�WLPH�DQG
FXW�FRVWV�ZKLOH�SUHYHQWLQJ�SROOXWLRQ���)URP�WKH�UHVXOWV�RI�WKH�:RUNSODFH�3UDFWLFHV�4XHVWLRQQDLUH�
RYHU����SHUFHQW�RI�WKH�UHVSRQGHQWV�ZKR�KDYH�LPSOHPHQWHG�FKDQJHV�WR�UHGXFH�WKH�XVH�RI�EODQNHW
ZDVK�LQGLFDWHG�WKDW�PDWHULDOV�FRVW�KDG�GHFUHDVHG�RU�UHPDLQHG�XQFKDQJHG���)XUWKHUPRUH��WKH�WLPH
UHTXLUHG�WR�FOHDQ�WKH�EODQNHW�IRU�WKHVH�UHVSRQGHQWV�KDG�HLWKHU�UHPDLQHG�XQFKDQJHG�RU�GHFUHDVHG
IRU����SHUFHQW�RI�WKH�UHVSRQGHQWV���7KHVH�UHVXOWV�DUH�SUHVHQWHG�LQ�7DEOH�����

Table 6-2.  Effects of Pollution Prevention Activities

Parameter
% Response

Increased? Decreased? No Change? No Response

Materials Cost 24.6% 36.9% 33.8% 4.6%

Time to Clean Blanket 36.9% 32.3% 29.2% 1.5%

Waste Run After Cleaning 24.6% 21.5% 49.2% 4.6%

7KH� DSSOLFDWLRQ� RI� DOWHUQDWLYH� FKHPLFDO� SURGXFWV� FDQ� VLJQLILFDQWO\� UHGXFH� FKHPLFDO
H[SRVXUHV�LQ�WKH�ZRUNSODFH���0DQ\�DOWHUQDWLYH�SURGXFWV�FRQWDLQ�D�UHGXFHG�SHUFHQWDJH���������RI
YRODWLOH�RUJDQLF�FRPSRXQGV��92&V���RU�DUH�GHULYHG�IURP�FKHPLFDO�VRXUFHV�RWKHU�WKDQ�SHWURFKHPLFDO
IHHGVWRFNV���7KH�TXHVWLRQQDLUH�DVNHG�SULQWHUV�ZKLFK�DOWHUQDWLYH�SURGXFWV�WKH\�KDYH�LPSOHPHQWHG
RU�WHVWHG��7DEOH�����VXPPDUL]HV�WKH�UHVSRQVHV���7KHVH�UHVXOWV�VKRZ�WKDW�WKH�DOWHUQDWLYH�SURGXFWV
PRVW� IUHTXHQWO\� XVHG� ZHUH� HLWKHU� FLWUXV�EDVHG� �QHDUO\� ��� SHUFHQW�� RU� ORZ� 92&�FRQWHQW
�DSSUR[LPDWHO\����SHUFHQW��SURGXFWV��
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Table 6-3.  Alternative Blanket Washing Products Implemented or Tested by Printers

Product Category % Response

     < 30% VOC Content 39.2%

     Citrus-Based 52.9%

     Oil-Based 10.5%

     Surfactant-Based 11.8%

Note:  Due to multiple responses, numbers add to more than 100%.

)XUWKHU�LQYHVWLJDWLRQ�LQWR�WKH�DSSOLFDWLRQ�RI�DOWHUQDWLYH�SURGXFWV�LGHQWLILHG�RYHU����SHUFHQW
RI� WKH� UHVSRQGHQWV�ZHUH� VDWLVILHG�ZLWK� WKH� SHUIRUPDQFH� RI� WKH� DOWHUQDWLYH� FKHPLFDO� SURGXFWV�
LQGHSHQGHQW�RI�WKH�W\SH�RI�DOWHUQDWLYH�FKHPLFDO�SURGXFWV�WULHG���)RUW\�IRXU�SHUFHQW�IRXQG�DOWHUQDWLYH
SURGXFWV�XQVDWLVIDFWRU\���,QDGHTXDWH�SURGXFW�LQIRUPDWLRQ�DQG�RSHUDWRU�SUHIHUHQFH�ZHUH�WKH�WZR
SULPDU\�UHDVRQV�LGHQWLILHG�E\�WKRVH�UHVSRQGHQWV�ZKR�KDG�QRW�WULHG�DOWHUQDWLYH�FKHPLFDO�SURGXFWV�
7KH�HYDOXDWLRQ�RI�DOWHUQDWLYH�EODQNHW�ZDVKLQJ�FKHPLFDO�SURGXFWV�LV�WKH�IRFXV�RI�WKLV�&76$��IXUWKHU
GLVFXVVLRQ�RI�SROOXWLRQ�SUHYHQWLRQ�RSSRUWXQLWLHV�LQ�WKLV�VHFWLRQ�ZLOO�WKHUHIRUH�IRFXV�RQ�ZRUNSODFH
SUDFWLFHV�DQG�IDFLOLW\�SURJUDPV�WR�SUHYHQW�SROOXWLRQ�

6.1.2  Workplace Practices

$V�WKH�VHFRQG�SROOXWLRQ�SUHYHQWLRQ�HIIRUW�PRVW�IUHTXHQWO\�LGHQWLILHG�E\�WKH�UHVSRQGHQWV�RI
WKH�TXHVWLRQQDLUH��LPSURYHG�ZRUNSODFH�SUDFWLFHV�FDQ�HQFRPSDVV�HYHU\�VHFWRU�RI�D�SULQW�VKRS���(YHQ
ZKHQ�IRFXVLQJ�VWULFWO\�RQ�WKH�EODQNHW�ZDVKLQJ��ZRUNSODFH�SUDFWLFHV�KDYH�WKH�SRWHQWLDO�WR�HOLPLQDWH
RU�PLQLPL]H�VRXUFHV�RI�SROOXWLRQ�DQG�UHGXFH�FKHPLFDO�H[SRVXUH�WR�ZRUNHUV�DQG�WKH�SXEOLF���7KH
:RUNSODFH�3UDFWLFHV�4XHVWLRQQDLUH�FRPSLOHG�GDWD�RQ�PDQ\�ZRUNSODFH�DFWLYLWLHV���7KH�IROORZLQJ
GLVFXVVLRQV�VXPPDUL]H�FRPPRQ�ZRUNSODFH�SUDFWLFHV� WR�SUHYHQW�SROOXWLRQ�DQG�GUDZ�XSRQ� WKH
UHVXOWV�RI�WKH�TXHVWLRQQDLUH�IRU�SUDFWLFDO�H[DPSOHV�

5DLVLQJ�(PSOR\HH�$ZDUHQHVV

5DLVLQJ� HPSOR\HH� DZDUHQHVV� RI� SROOXWLRQ� SUHYHQWLRQ� EHQHILWV� LV� WKH� EHVW� ZD\� WR� JHW
HPSOR\HHV� WR� DFWLYHO\� SDUWLFLSDWH� LQ� SROOXWLRQ� SUHYHQWLRQ� HIIRUWV�� � 0DQ\� SUHVV� RSHUDWRUV� DUH
UHOXFWDQW�WR�FKDQJH�IURP�WUDGLWLRQDO�EODQNHW�ZDVKLQJ�FKHPLFDOV�DQG�PHWKRGV��WKH\�VLPSO\�GR�QRW
EHOLHYH�WKH�DOWHUQDWLYH��OHVV�SROOXWLQJ�FKHPLFDO�SURGXFWV�DQG�PHWKRGV�ZLOO�ZRUN���7KLV�XQZLOOLQJQHVV
WR�WU\�QHZ�SURGXFWV�DQG�QHZ�WHFKQRORJLHV�PD\�LPSO\�WKDW��SULQWHUV�DUH�XQDZDUH�RI�WKH�SRWHQWLDO
EHQHILWV���3ULQWHUV�QHHG�WR�XQGHUVWDQG�WKDW�SROOXWLRQ�SUHYHQWLRQ�FDQ�UHVXOW�LQ�LPSURYHG�ZRUNHU
KHDOWK�DQG�VDIHW\��DQ�LPSURYHG�ZRUNLQJ�HQYLURQPHQW��FRVW�VDYLQJV��DQG�UHGXFHG�RU�OHVV�WR[LF�ZDVWH
VWUHDPV��ZKLFK�PHDQV�OHVV�RYHUDOO�LPSDFW�RQ�KXPDQ�KHDOWK�DQG�WKH�HQYLURQPHQW���2QH�SULQWHU
LQGLFDWHG�WKDW�KLV�QHZ�RSHUDWRUV�DUH�PRUH�FRQVFLHQWLRXV�DQG�XVH�OHVV�EODQNHW�ZDVK��WKLV�PD\
LOOXVWUDWH�EHQHILWV�JDLQHG�IURP�UDLVLQJ�HPSOR\HH�DZDUHQHVV�RI�WKH�KHDOWK��VDIHW\�DQG�HQYLURQPHQWDO
LVVXHV�DVVRFLDWHG�ZLWK�ZRUNSODFH�SUDFWLFHV�

)XUWKHUPRUH��PDQ\�SULQWHUV�DUH�EHJLQQLQJ�WR�GHVLJQ�DQG�LPSOHPHQW�SURJUDPV�WR�WHDFK
HPSOR\HHV�DERXW�WKH�EHQHILWV�RI�SROOXWLRQ�SUHYHQWLRQ���7KLUW\�VL[�SHUFHQW�RI�WKH�UHVSRQGHQWV�WR�WKH
TXHVWLRQQDLUH� UHSRUW� KDYLQJ� D� SROOXWLRQ� SUHYHQWLRQ�� ZDVWH�PLQLPL]DWLRQ�� RU� VRXUFH� UHGXFWLRQ
SURJUDP�DW�WKHLU�IDFLOLW\���2QH�SULQWHU�LQ�.DQVDV�&LW\��0LVVRXUL�LV�UHTXLUHG�WR�SUHSDUH�D�ZULWWHQ
SROOXWLRQ�SUHYHQWLRQ�SURJUDP�DV� D� ODUJH� TXDQWLW\�KD]DUGRXV�ZDVWH� JHQHUDWRU�� �+H� JRHV� RQ� WR
H[SODLQ��KRZHYHU��WKDW�WKLV�SURJUDP�LV�RQO\�WKH�EDVLV�RI�D�ELJ�SLFWXUH��VRXUFH�UHGXFWLRQ�SURJUDP
LPSOHPHQWHG�DW�WKH�IDFLOLW\���6LPLODUO\��D�SULQWHU�LQ�.HQW��:DVKLQJWRQ��DQG�RWKHUV��VWDWHG�WKH\�KDYH
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DGRSWHG�WKH�FRUSRUDWH�SROOXWLRQ�SUHYHQWLRQ�DQG�RU�ZDVWH�PDQDJHPHQW�SURJUDP�DV�WKHLU�IDFLOLW\
SURJUDP�� � 2WKHU� SULQWHUV� FRQWDFWHG� LQGLFDWHG� WKDW� WKHLU� SROOXWLRQ� SUHYHQWLRQ� SURJUDPV� ZHUH
PDQDJHPHQW�VWUDWHJLHV��UDWKHU�WKDQ�ZULWWHQ�SURJUDPV�

7DEOH�����OLVWV�VWHSV�GHVLJQHG�WR�UDLVH�HPSOR\HH�DZDUHQHVV��LQFOXGLQJ�ZULWWHQ�HQYLURQPHQWDO
SROLFLHV��DQG�WKH�EHQHILWV�RI�WKHVH�DFWLYLWLHV���2WKHU�H[DPSOHV�GUDZQ�IURP�WKH�TXHVWLRQQDLUH�LQFOXGH
D� VKRS� RZQHU� LQ� +DUULVEXUJ�� 3HQQV\OYDQLD�� ZKR� RUJDQL]HV� PRQWKO\� PHHWLQJV� ZLWK� KLV� SULQW
RSHUDWRUV�WR� LQIRUP�WKHP�RI�QHZ�SURGXFWV��WR�UHYLHZ�0DWHULDO�6DIHW\�'DWD�6KHHWV��DQG�XSGDWH
SULQWHUV�RQ�WKH�QHZHVW�ZDVWH�PDQDJHPHQW�VWUDWHJLHV���3HULRGLF�WUDLQLQJ�LV�DOVR�RIIHUHG�WR�PDLQWDLQ
RSWLPDO�SULQWLQJ�WHFKQLTXHV�DQG�HIIHFWLYH�ZDVWH�PLQLPL]DWLRQ�PDQDJHPHQW�SUDFWLFHV���$W�DQRWKHU
IDFLOLW\� LQ�0DGLVRQ��:LVFRQVLQ��SULQWHUV�KDYH�FRPPHQWHG�RQ�WKH� LPSURYHG�ZRUNLQJ�FRQGLWLRQV
UHVXOWLQJ�IURP�WKH�LPSOHPHQWDWLRQ�RI�D�ORZ�92&�EODQNHW�ZDVKLQJ�SURGXFW���7KH�KHDGDFKHV�DQG
RGRUV�DVVRFLDWHG�ZLWK�WKH�ROG�SURGXFWV�KDYH�EHHQ�HOLPLQDWHG�ZLWK�WKH�QHZ�SURGXFW�

0DWHULDOV�0DQDJHPHQW�DQG�,QYHQWRU\

0DWHULDOV�PDQDJHPHQW�DQG�LQYHQWRU\�FRQWURO�PHDQV�XQGHUVWDQGLQJ�KRZ�FKHPLFDOV�DQG
PDWHULDOV�IORZ�WKURXJK�D�IDFLOLW\�WR�LGHQWLI\�WKH�EHVW�RSSRUWXQLWLHV�IRU�SROOXWLRQ�SUHYHQWLRQ���3URSHU
PDWHULDOV� PDQDJHPHQW� DQG� LQYHQWRU\� FRQWURO� LV� D� VLPSOH�� FRVW�HIIHFWLYH� DSSURDFK� WR� SUHYHQW
SROOXWLRQ���.HHSLQJ�WUDFN�RI�FKHPLFDO�XVDJH�DQG�OLPLWLQJ�WKH�DPRXQW�RI�FKHPLFDOV�RQ�WKH�SURFHVV
IORRU�JLYHV�RSHUDWRUV�DQ�LQFHQWLYH�WR�XVH�WKH�PLQLPXP�DPRXQW�RI�FKHPLFDO�UHTXLUHG�WR�GR�WKH�MRE�
7KLV�ZDV�RQH�EHQHILW�LGHQWLILHG�E\�D�SULQWHU�ZKR�QRZ�SXUFKDVHV�QRQ�EXON�FKHPLFDO�SURGXFWV��WKLV
PDWHULDOV�PDQDJHPHQW�SUDFWLFH�UHVXOWHG�LQ�D�FRQWUROOHG�XVH�RI�FKHPLFDOV�RQ�WKH�SUHVV�URRP�IORRU�
(QVXULQJ�WKDW�DOO�FKHPLFDO�FRQWDLQHUV�DUH�NHSW�FORVHG�ZKHQ�QRW�LQ�XVH�PLQLPL]HV�WKH�DPRXQW�RI
FKHPLFDO�ORVW�WKURXJK�HYDSRUDWLRQ�WR�WKH�DWPRVSKHUH���1RW�RQO\�GR�WKHVH�VLPSOH�SUDFWLFHV�UHVXOW
LQ�OHVV�RYHUDOO�FKHPLFDO�XVDJH��WKXV�UHSUHVHQWLQJ�D�FRVW�VDYLQJV��WKH\�DOVR�UHVXOW�LQ�UHGXFHG�ZRUNHU
H[SRVXUH�WR�FKHPLFDOV�DQG�DQ�LPSURYHG�ZRUNLQJ�HQYLURQPHQW���7DEOH�����OLVWV�VRPH�RI�WKH�VWHSV
WR�DQG�EHQHILWV�RI�PDWHULDOV�PDQDJHPHQW�DQG�LQYHQWRU\�FRQWURO�

6HOHFWHG�UHVXOWV� IURP�WKH�:RUNSODFH�3UDFWLFHV�4XHVWLRQQDLUH�UHYHDO�WKDW�PDQ\�SULQWHUV
IROORZ�D�QXPEHU�RI�WKHVH�PDWHULDOV�PDQDJHPHQW�DQG�LQYHQWRU\�SUDFWLFHV���,Q�RQH�SRUWLRQ�RI�WKH
TXHVWLRQQDLUH�SULQWHUV�ZHUH�DVNHG�WR�GHVFULEH�WKHLU�FKHPLFDO�VWRUDJH�SUDFWLFHV��KRZ�DQG�ZKHUH��
DV� ZHOO� DV� WKH� ZD\�V�� LQ� ZKLFK� WKHVH� SURGXFWV� DUH� UHWULHYHG� IRU� XVH� DW� D� SUHVV�� � 7KH� ODUJHVW
SHUFHQWDJH�RI�SULQWHUV��QHDUO\����SHUFHQW��VWRUH�WKHLU�FKHPLFDO�SURGXFWV�LQ�FORVHG�FRQWDLQHUV�RU
VDIHW\�FDQV���2YHU����SHUFHQW�RI�WKH�UHVSRQGHQWV�XVH�FORVHG�GUXPV�RU�SDLOV��VDIHW\�FDQV��HPSOR\HG
E\����SHUFHQW�RI�WKH�UHVSRQGLQJ�SULQWHUV��FDQ�IXUWKHU�LPSURYH�WKH�VDIHW\�DQG�ZRUNLQJ�FRQGLWLRQV
RI�WKH�SULQW�VKRS�E\�RIIHULQJ�D�PRUH�LPSURYHG�IRUP�RI�FKHPLFDO�FRQWDLQPHQW���)XUWKHUPRUH��RYHU
���SHUFHQW�RI�WKH�SULQWHUV�UHVSRQGLQJ�WR�WKLV�SRUWLRQ�RI�WKH�TXHVWLRQQDLUH�SXPS�FKHPLFDO�SURGXFWV
IURP�ODUJH�VWRUDJH�FRQWDLQHUV�WR�WKH�VPDOOHU�FRQWDLQHUV�XVHG�DW�WKH�SUHVV�

7KHVH� UHVXOWV� DOVR� LQGLFDWH� WKDW�PDQ\� SULQWHUV� KDYH� RSSRUWXQLWLHV� IRU� LPSURYLQJ� WKHLU
PDWHULDOV�PDQDJHPHQW�SUDFWLFHV�WR�SUHYHQW�SROOXWLRQ���3ULQWHUV�ZKR�DUH�VWRULQJ�FKHPLFDOV�LQ�RSHQ
FRQWDLQHUV�FDQ�HDVLO\�LPSURYH�ZRUNHU�FRQGLWLRQV�DQG�SUHYHQW�PDWHULDOV�ORVV�E\�VLPSO\�XVLQJ�D
FORVHG�VDIHW\�FRQWDLQHU���,QYHVWLQJ�LQ�D�VLPSOH�KDQG�KHOG�SXPS�FDQ�KDYH�D�UDSLG�SD\�EDFN�SHULRG
GXH�WR�WKH�PRQH\�VDYHG�IURP�SUHYHQWLQJ�WKH�VSLOOV�WKDW�FDQ�RFFXU�ZKHQ�FKHPLFDOV�DUH�WUDQVIHUUHG
IURP�FRQWDLQHU�WR�FRQWDLQHU�E\�KDQG�
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Table 6-4.  Benefits of Raising Employee Awareness

Activity to Raise Employee Awareness Benefits

Prepare a written environmental policy Establishes environmental management goals;
illustrates management commitment to pollution
prevention and environmental goals

Prepare written procedures on equipment Better informs employees of the proper procedures for
operation and maintenance, materials using equipment and disposing of materials; helps
handling, and disposal prevent accidents

Provide employee training on health and Ensures that employees have proper training to
safety issues, materials handling and disposal understand benefits of proper materials handling and

disposal, and potential consequences of improper
workplace practices to their health and safety, the
environment, and company profitability

Seek employee input on pollution prevention Encourages the persons closest to the process to
activities develop the best, most creative approach to pollution

prevention; employee involvement and ownership of
the program has been essential to many successful
programs

Make employees accountable for waste Encourages employees to be aware of ways they can
generation and provide incentives for reduction prevent pollution; rewards active involvement in

pollution prevention activities

Provide feedback to employees on materials Re-emphasized management commitment to pollution
handling and disposal, and pollution prevention prevention; encourages employees to continue to
performance improve

Table 6-5.  Materials Management and Inventory Practices and Their Benefits

Workplace Practices Benefits

Manage inventory on a first-in, first-out basis Reduces materials and disposal costs of expired
materials

Minimize the amount of chemicals kept on the Gives employees an incentive to use less
process floor at any time materials

Centralize responsibility for storing and Gives employees an incentive to use less
distributing chemicals materials

Store chemical products in closed, clearly marked Reduces materials loss; increases worker safety;
containers reduces worker exposure; prevents mixing of

hazardous and nonhazardous materials

Use a pump to transfer chemical products from Reduces potential for accidental spills; reduces
large containers to smaller containers that are worker exposure
used at work stations
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3URFHVV�,PSURYHPHQWV

2QFH�WKH�IORZ�RI�PDWHULDOV�ZLWKLQ�D�IDFLOLW\�KDV�EHHQ�GRFXPHQWHG��WKH�QH[W�VWHS�LV�WR�DQDO\]H
WKH�SURFHVV�WR�LGHQWLI\�ZRUNSODFH�SUDFWLFHV�WKDW�FDQ�EH�DGRSWHG�WR�SUHYHQW�SROOXWLRQ�DW�WKH�VRXUFH�
3URFHVV�LPSURYHPHQWV�WKURXJK�ZRUNSODFH�SUDFWLFHV�PHDQ�UHHYDOXDWLQJ�WKH�GD\�WR�GD\�RSHUDWLRQ
WKDW�PDNH�XS�WKH�SULQWLQJ�SURFHVV���7DEOH�����OLVWV�VRPH�ZRUNSODFH�SUDFWLFHV��DQG�WKHLU�EHQHILWV�
WKDW�SUHYHQW�SROOXWLRQ�

7KH�:RUNSODFH� 3UDFWLFHV� 4XHVWLRQQDLUH� DOVR� FROOHFWHG� VSHFLILF� LQIRUPDWLRQ� RQ�ZKHWKHU
SULQWHUV�DUH�XVLQJ�PDQ\�RI�WKHVH�SURFHVV�LPSURYHPHQWV���$FFRUGLQJ�WR�WKH�UHVXOWV�����SHUFHQW�RI
WKH�VXUYH\HG�SULQWHUV�XVH�VTXLUW�ERWWOHV�WR�VWRUH�FKHPLFDO�EODQNHW�ZDVKHV�DW�WKH�SUHVV���,Q�DGGLWLRQ�
���SHUFHQW�RI�WKH�SULQWHUV�XVH�VDIHW\�FDQV��FORVHG�FRQWDLQHUV��DQG�RU�VDIHW\�FDELQHWV�IRU�FKHPLFDO
VWRUDJH�EHVLGH�WKH�SUHVV�� �7KH�XVH�RI� WKHVH�PDWHULDOV�PLQLPL]H�HYDSRUDWLYH� ORVVHV�RI�FKHPLFDO
SURGXFWV�DQG�WKHUHIRUH�SUHYHQWV�SROOXWLRQ���9HU\�IHZ�UHVSRQGHQWV��OHVV�WKDQ���SHUFHQW��LGHQWLILHG
WKH�XVH�RI�RSHQ�FRQWDLQHUV�RI�DQ\�NLQG�EHVLGH�WKH�SUHVV�

,Q�DGGLWLRQ�WR�FKHPLFDO�VWRUDJH�SUDFWLFHV��PDQ\�SULQWHUV�UHSRUWHG�XVLQJ�JRRG�RSHUDWLQJ
SURFHGXUHV�WR�UHGXFH�ZRUNHU�H[SRVXUH�WR�EODQNHW�ZDVKLQJ�FKHPLFDOV���7KH�XVH�RI�JORYHV��QHDUO\���
SHUFHQW���H\H�SURWHFWLRQ��DQG�DSURQV�SURWHFWV�ZRUNHUV�IURP�GLUHFW�FRQWDFW�ZLWK�FKHPLFDO�SURGXFWV�
7KH�IRUW\�IRXU�UHVSRQGHQWV�������SHUFHQW��ZKR�XVH�QR�SHUVRQDO�SURWHFWLYH�HTXLSPHQW��KRZHYHU�
LGHQWLI\�WKH�JUHDW�SRWHQWLDO�WKDW�H[LVWV�LQ�D�SULQW�VKRS�IRU�FKHPLFDO�H[SRVXUH�UHGXFWLRQ�HIIRUWV���

Table 6-6.  Process Improvements and Their Benefits

Workplace Practices Benefits

Use plunger cans or squeeze bottles to deliver Reduces potential for accidental spills; reduces
controlled quantities of blanket wash materials use; reduces worker exposure

Apply a specified amount of chemical products to Reduces chemical usage through controlled
shop towels rather than an uncontrolled amount applications
directly to blanket

Reduce the size of the towel or wipe used during More efficient use of towels; reduces solvent use;
clean-up, and use reusable towels or wipes reduces worker exposure

Use reusable towels or wipes, and reuse shop Reduces materials use (shop towels and blanket
towels for multiple blanket washes wash); reduces solid waste generation; reduces

worker exposure

Store chemical-laden wipes in closed container Reduces chemical losses due to evaporation;
between uses reduces worker exposure

Evaluate alternative chemicals:  water dilution Reduces chemical usage with no loss of
ratios (increase the amount of water) efficiency; reduces worker exposure

Only apply chemicals where necessary Reduces chemical usage; reduces worker
exposure

Avoid delays in cleaning blankets Simplifies ink removal from blanket

Use appropriate personal protective equipment Reduces worker exposure
(gloves, eye protection, etc.)
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7KH�DSSOLFDWLRQ�RI�FOHDQLQJ�SURGXFWV� WR�VKRS� WRZHOV�E\�VTXLUW�ERWWOH�RU�VDIHW\�SOXQJHU�
LGHQWLILHG�DV�VWDQGDUG�SUDFWLFH�E\�RYHU����SHUFHQW�RI�WKH�VXUYH\HG�SULQWHUV��LV�DQRWKHU�ZRUNSODFH
SUDFWLFH� WKDW� FRQWUROV� WKH�XVH� RI� FKHPLFDOV� UHVXOWLQJ� LQ�PDWHULDOV� FRQVHUYDWLRQ�DQG� LPSURYHG
ZRUNLQJ�FRQGLWLRQV�

'LVFXVVLRQV�ZLWK�SULQWHUV� LGHQWLILHG� IXUWKHU�HIIHFWLYH�RSHUDWLQJ�SURFHGXUHV�DQG�SURFHVV
LPSURYHPHQWV�WR�PLQLPL]H�ZDVWH���2QH�VXFK�RSHUDWLQJ�SURFHGXUH�LV�OLPLWLQJ�WKH�QXPEHU�RI�WLPHV
WKH� EODQNHW� LV�ZDVKHG�� �2QH� UHVSRQGHQW� WR� WKH� TXHVWLRQQDLUH� FOHDQV� WKH� EODQNHW� �RQO\�ZKHQ
ILQLVKHG��QRW�HYHU\�WLPH�WKH�SRVLWLRQ�RI�WKH�SODWH�LV�FKDQJHG�GXULQJ�D�SULQW�UXQ����$�SULQWHU�LQ
7XFVRQ��$UL]RQD�KDV�FKDQJHG�ZRUNSODFH�SUDFWLFHV�WR�RSWLPL]H�WKH�QXPEHU�RI�ZLSHV�XVHG���:LWK�WKLV
FXUUHQW�ZRUNSODFH�SUDFWLFH��ZKLFK�LQYROYHV�WKH�XVH�RI�DQ�DOWHUQDWLYH�ZDVK�VXSSOHPHQWHG�E\�WKH
OLPLWHG�XVH�RI�D�VWURQJ�VROYHQW��ZLSH�XVH�KDV�EHHQ�UHGXFHG�E\�KDOI�

:DVWH�0DQDJHPHQW�3UDFWLFHV

$IWHU�WKH�EODQNHW�LV�FOHDQ��WKHUH�VWLOO�H[LVW�RSSRUWXQLWLHV�IRU�LPSURYLQJ�WKH�PDQDJHPHQW�RI
ZDVWH�SURGXFWV�JHQHUDWHG�GXULQJ�QRUPDO�SULQWLQJ�RSHUDWLRQV���7DEOH�����SUHVHQWV�EDVLF�ZRUNSODFH
SUDFWLFHV�WKDW�FDQ�EH�DSSOLHG�WR�SUHYHQW�SROOXWLRQ�LQ�WKH�PDQDJHPHQW�RI�ZDVWHV���7DEOHV�����DQG
����SUHVHQW�LQIRUPDWLRQ�DERXW�SULQWHUV�ZDVWH�PDQDJHPHQW�SUDFWLFHV�FRPSLOHG�IURP�WKH�:RUNSODFH
3UDFWLFHV�4XHVWLRQQDLUH�

7KH�UHVXOWV� IURP�WKH�:RUNSODFH�3UDFWLFHV�4XHVWLRQQDLUH�SUHVHQWHG� LQ�7DEOH������ �$IWHU
DFFRXQWLQJ� IRU� WKRVH� SULQWHUV� IRU� ZKLFK� VWRUDJH� RI� EODQNHW� ZDVK� FKHPLFDOV� LV� QRW� DSSOLFDEOH
���������RYHU�WKUHH�IRXUWKV�RI�WKH�UHPDLQLQJ�SULQWHUV�VWRUH�WKHLU�EODQNHW�ZDVK�FKHPLFDOV�LQ�FORVHG
FRQWDLQHUV���7KH�PHWKRGV�RI�WUHDWPHQW�DQG�GLVSRVDO�SUHVHQWHG�LQ�7DEOH�����UHYHDO�WKDW�WKHUH�DUH
D�YDULHW\�RI�PDQDJHPHQW�SRVVLELOLWLHV�DYDLODEOH�WR�SULQWHUV���5HF\FOLQJ�RI�VSHQW�VROYHQWV��ZKHWKHU
RQ�� RU� RII�VLWH�� LV� SUHIHUDEOH� WR� GLVFKDUJLQJ� WR� D� VHZHU� V\VWHP� RU� GLVSRVLQJ� RI� WKH� VROYHQW� DV
KD]DUGRXV�RU�QRQ�KD]DUGRXV�ZDVWH�

Table 6-7.  Waste Management Workplace Practices and Benefits

Waste Management Practices Benefits

Maintain accurate logs of chemical and materials Understanding materials flow and how it relates
stock, chemicals and materials use, and waste to waste generation rates provides insights into
generation rates pollution prevention opportunities

Segregate waste by waste stream and keep in Allows for more effective reuse and recycling of
marked, easily accessible, closed containers waste materials; prevents nonhazardous waste

from becoming contaminated with hazardous
waste; minimizes evaporation of chemical waste
products; reduces worker exposure

Use gravity-drain, wringing, or centrifugation to Recovers chemical products for reuse and
collect excess chemical products from used shop recycling
towels and wipes

Keep used shop towels and collect waste Minimizes evaporation of chemical waste
chemicals in closed containers products; reduces worker exposure
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Table 6-8.  Waste Management Practices for Waste Blanket Wash

Method of Storage % Response Method of % Response
Treatment/Disposal

In a closed container 39.9% Sent to Recycler 14.8%

In an open container 3.4% Recycled on-site 1.0%

No specific container 1.5% Discharged to sewer 2.5%

Other 0.5% Hazardous Waste 9.9%

No response 4.9% Nonhazardous Waste 8.4%

Not applicable 49.8% Other 4.4%

No Response 9.4%

Not Applicable 49.8%

Note: Printers were able to specify unique methods under the category "Other".  The "Not Applicable" category
represents those printers who indicated they do not generate and/or collect liquid waste blanket wash.

7DEOH�����LGHQWLILHV�D�YDULHW\�RI�VWUDWHJLHV�DYDLODEOH�IRU�WKH�PDQDJHPHQW�RI�VKRS�WRZHOV���$V
VWDWHG�LQ�7DEOH������WKH�XVH�RI�UHXVDEOH�WRZHOV�FDQ�EH�DQ�HIIHFWLYH�SROOXWLRQ�SUHYHQWLRQ�SUDFWLFH
ZKLFK�FRQVHUYHV�QDWXUDO�UHVRXUFHV�DQG�PLQLPL]HV�ZDVWH�GLVSRVDO� IHHV�� �7KH�FOHDQLQJ�RI� WKHVH
UHXVDEOH� WRZHOV�� KRZHYHU�� FUHDWHV� D� ZDVWH� VWUHDP� IURP� WKH� FOHDQLQJ� IDFLOLW\� ZKLFK� PXVW� EH
FRQVLGHUHG���&ROOHFWLQJ�XVHG�WRZHOV�LQ�D�FORVHG�FRQWDLQHU��D�ZRUNSODFH�SUDFWLFH�HPSOR\HG�E\�QHDUO\
���SHUFHQW�RI�WKH�UHVSRQGHQWV��PLQLPL]HV�FKHPLFDO�ORVVHV�YLD�HYDSRUDWLRQ�WKXV�LPSURYLQJ�WKH�ZRUN
HQYLURQPHQW���:KHQ�FROOHFWHG��D�SUHWUHDWPHQW�PHWKRG��H�J���FHQWULIXJDWLRQ�RU�ZULQJLQJ��WR�FROOHFW
DQ\�H[FHVV�FKHPLFDO�UHPDLQLQJ�RQ�WKH�WRZHOV�LV�SRVVLEOH���2QH�UHVSRQGHQW�WR�WKH�TXHVWLRQQDLUH
UHFRYHUV�VSHQW�EODQNHW�ZDVK�DQG�UHXVHV�LW�WR�FOHDQ�WKH�SUHVV�UROOHUV�� �)URP�WKH�UHVXOWV�RI�WKH
VXUYH\��KRZHYHU��IHZ�SULQWHUV��OHVV�WKDQ����SHUFHQW��DUH�WDNLQJ�DGYDQWDJH�RI�VXFK�PDQDJHPHQW
VWUDWHJLHV�

6.1.3  Conclusions

6HYHUDO� SROOXWLRQ� SUHYHQWLRQ� RSSRUWXQLWLHV� H[LVW� WR� UHGXFH� WKH� TXDQWLW\� DQG� WR[LFLW\� RI
EODQNHW�ZDVKLQJ�PDWHULDOV�XVHG�ZLWKLQ�OLWKRJUDSKLF�SULQWLQJ�IDFLOLWLHV���0DQ\�RI�WKHVH�RSSRUWXQLWLHV
FDQ�EH�DFFRPSOLVKHG�VLPSO\�E\� LPSOHPHQWLQJ�YDULRXV� LPSURYHG�ZRUNSODFH�SUDFWLFHV�� �:ULWWHQ
SROOXWLRQ�SUHYHQWLRQ�RU�ZDVWH�PLQLPL]DWLRQ�SURJUDPV��SURSHU�PDWHULDOV�PDQDJHPHQW��SURFHVV
LPSURYHPHQWV��DQG�ZDVWH�PDQDJHPHQW�SUDFWLFHV�UHSUHVHQW�VXFK�ZRUNSODFH�SUDFWLFHV���$�SROOXWLRQ
SUHYHQWLRQ�SURJUDP�FDQ�HVWDEOLVK�DFFHSWHG�RSHUDWLQJ�SURFHGXUHV�DQG�VHW�ZDVWH�UHGXFWLRQ�JRDOV�
3URSHU�PDWHULDOV�PDQDJHPHQW�PD\�RIIHU�LQFHQWLYHV�IRU�SULQWHUV�WR�XVH�OHVV�FKHPLFDOV�DQG�PLQLPL]H
FKHPLFDO� ORVVHV� WKURXJK� HYDSRUDWLRQ� RU� LQHIILFLHQW� XVH�� � ,W� DOVR� SURYLGHV� D� PHDQV� WR� WUDFN
LPSURYHPHQWV�DV�ZHOO�DV�WKH�UHVXOWLQJ�FRVW�VDYLQJV���6DIHW\�DQG�KHDOWK�EHQHILWV�FDQ�EH�DFKLHYHG
ZLWK�SURFHVV�LPSURYHPHQWV�DQG�SURSHU�ZDVWH�PDQDJHPHQW�SUDFWLFHV��DV�ZHOO�DV�PRUH�HIILFLHQW�XVH
RI�FKHPLFDO�VXSSOLHV���7KHVH�LPSURYHG�ZRUNSODFH�SUDFWLFHV�FDQ�EH�DFKLHYHG�DW�OLWWOH�WR�QR�H[SHQVH
WR�WKH�SULQW�VKRS��WKH\�DUH�FRVW�HIIHFWLYH�DQG�UHSUHVHQW�JRRG�EXVLQHVV�SUDFWLFH�
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�����  The mixture rule was struck down by a 1991 D.C. Circuit court ruling, but has been temporarily reenactedD

while EPA conducts a review of the rule.  For an update of changes to RCRA, contact the RCRA Hotline at (800)424-
9346.  
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Table 6-9.  Waste Management Practices for Reusable Shop Towels

Method of Storage Method of Pretreatment Method of Reuse or Disposal

In a closed Centrifuge 3.4% On-site Laundry 0.5%
container 74.4%

In an open Dryer 1.5% Off-site Laundry
container 14.3% 62.6%

No specific Hand Wringing 3.9% Hazardous Waste
container 7.9% 4.9%

Other 3.4% Automatic Wringer Nonhazardous
0.5% Waste 11.3%

None 70.0% Other 16.8%

Other 4.9% No Response 3.9%

No Response 15.8%

Note: Printers were able to specify unique methods under the category "Other".

6.2  RECYCLE OPPORTUNITIES

7KHUH�DUH� VHYHUDO� WHFKQRORJLHV� WKDW�PD\�PDNH�VROYHQW� UHFRYHU\�D� YLDEOH�DOWHUQDWLYH� IRU
SULQWHUV� VHHNLQJ� WR� UHGXFH� WKHLU� RSHUDWLQJ� FRVWV� DQG� ZDVWH�PDQDJHPHQW� H[SHQVHV�� � 3ULQWHUV
W\SLFDOO\�XVH�FORWK�VKRS�WRZHOV�RU�OHDVHG�WRZHOV�WR�FOHDQ�SUHVVHV�DQG�EODQNHW�UROOHUV���7KH�VSHQW
VROYHQWV�FRQWDLQHG�LQ�WKHVH�ZLSHV�PD\�SUHVHQW�WR[LFLW\�DQG�IODPPDELOLW\�FRQFHUQV�IRU�SULQWHUV�
LQGXVWULDO�ODXQGULHV��DQG�ORFDO�VHZHU�V\VWHPV���3ULQWHUV�KDYH�DGRSWHG�VHYHUDO�SUDFWLFHV�IRU�UHGXFLQJ
WKH�TXDQWLW\�DQG�WR[LFLW\�RI�WKH�VROYHQWV�OHIW�LQ�WKHLU�SUHVV�ZLSHV��LQFOXGLQJ�WKH�H[WUDFWLRQ�RI�VROYHQW
XVLQJ�D�KDQG�RSHUDWHG�ZULQJHU�RU�H[SORVLRQ�SURRI�FHQWULIXJH���2QFH�H[WUDFWHG��VROYHQWV�FDQ�WKHQ
EH�GLUHFWO\�UHXVHG�IRU�LPSUHFLVH�FOHDQLQJ�VXFK�DV�SDUWV�ZDVKLQJ�RU�FDQ�EH�WUHDWHG�E\�VRPH�IRUP
RI� GLVWLOODWLRQ� RU� ILOWUDWLRQ� IRU� UHXVH� DV� D� EODQNHW� FOHDQHU�� � 7KLV� VHFWLRQ� GLVFXVVHV� RSWLRQV� IRU
H[WUDFWLQJ�VROYHQWV�IURP�SUHVV�ZLSHV��DV�ZHOO�DV�RSWLRQV�IRU�WUHDWLQJ�VROYHQWV�IRU�UHXVH���6ROYHQW
UHF\FOLQJ�V\VWHPV�XVHG�LQ�FRQMXQFWLRQ�ZLWK�EUXVK�EDVHG�DXWRPDWLF�EODQNHW�ZDVK�V\VWHPV�DUH�DOVR
GLVFXVVHG�EHORZ�

6.2.1  Solvent Recovery from Press Wipes

6ROYHQW�ODGHQ�SUHVV�ZLSHV�SUHVHQW�VHYHUDO�HQYLURQPHQWDO�FRQFHUQV�IRU�SULQWLQJ�IDFLOLWLHV�
LQGXVWULDO�ODXQGULHV��DQG�ORFDO�VHZHU�V\VWHPV�WKDW�UHFHLYH�WKH�ODXQGU\ªV�ZDVWHZDWHU���&RQFHUQV
LQFOXGH� YRODWLOLW\�� IODPPDELOLW\� DQG� DTXDWLF� WR[LFLW\� RI� WKH� HIIOXHQW� GLVFKDUJHG� E\� LQGXVWULDO
ODXQGULHV� WR�SXEOLFO\� RZQHG� WUHDWPHQW�ZRUNV� �327:��� �$GGLWLRQDOO\�� VRPH� VWDWHV� UHTXLUH� WKDW
VROYHQW�ODGHQ�SUHVV�ZLSHV�EH�WUHDWHG�DV�D�KD]DUGRXV�ZDVWH���(3$
V�PL[WXUH�UXOH�VWDWHV�WKDW�D�QRQ�
KD]DUGRXV�SURGXFW�LV�UHQGHUHG�KD]DUGRXV�ZKHQ�FRPELQHG�ZLWK�D�KD]DUGRXV�PDWHULDO� ��0RVW�SUHVVD

ZLSHV�ZRXOG��WKHUHIRUH��EH�FODVVLILHG�DV�D�KD]DUGRXV�ZDVWH�RQFH�FRQWDPLQDWHG�ZLWK�D�KD]DUGRXV
EODQNHW�FOHDQHU���0DQ\�VWDWHV��KRZHYHU��KDYH�UHFRJQL]HG�D�FRQGLWLRQDO�H[HPSWLRQ�IURP�WKH�PL[WXUH
UXOH�IRU�FRQWDPLQDWHG�SUHVV�ZLSHV���)RU�H[DPSOH��0DVVDFKXVHWWV�GRHV�QRW�FRQVLGHU�LQGXVWULDO�ZLSHV
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����� �Printers should consult with their local regulatory agency to determine if any restrictions exist forE

operating a centrifuge within their facility.  For example, California and Virginia consider the operation of
an on-site centrifuge to be a form of hazardous waste treatment and, therefore, subject to local permitting
requirements.  For a listing of all state environmental agency contacts, refer to the March 1995 issue of
Graphic Arts Monthly. 
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WR�EH�KD]DUGRXV�LI�WKH\�VDWLVI\�WKH�IROORZLQJ�FRQGLWLRQV�����WKH�ZLSHV�DUH�QRW�VDWXUDWHG�DQG�DUH�DEOH
WR�SDVV�WKH�'HSDUWPHQW�RI�(QYLURQPHQWDO�3URWHFWLRQ
V��RQH�GURS�WHVW���DQG����ZLSHV�DUH�KDQGOHG
LQ�DFFRUGDQFH�ZLWK�VWDWH�DQG�IHGHUDO��26+$��UHJXODWLRQV�UHTXLULQJ�WKDW�XVHG�ZLSHV�EH�VWRUHG�LQ
FORVHG�FRQWDLQHUV�GHVLJQHG�IRU�VROYHQW�ODGHQ�FRQWHQWV���0DVVDFKXVHWWV�UHJXODWLRQV�IRUELG�WKH�DLU�
GU\LQJ�RI�SUHVV�ZLSHV�LQ�RUGHU�WR�VDWLVI\�WKH��RQH�GULS�UXOH���KRZHYHU��SULQWHUV�DUH�SHUPLWWHG�WR
H[WUDFW�VROYHQWV�E\�KDQG�ZULQJLQJ�RU�PHFKDQLFDO�FRPSDFWLRQ���6HYHUDO�RWKHU�VWDWHV�UHFRJQL]H�DQ
H[HPSWLRQ�IURP�WKH�PL[WXUH�UXOH�IRU�FRQWDPLQDWHG�SUHVV�ZLSHV�DQG�LQGXVWULDO�ZLSHV�LQ�JHQHUDO� �

2QH�DSSURDFK�WR�UHGXFLQJ�WKH�TXDQWLW\�DQG�WR[LFLW\�RI�VROYHQW�EHLQJ�VKLSSHG�RII�VLWH�LQ�SUHVV
ZLSHV�LV�WR�H[WUDFW�VROYHQWV�IURP�ZLSHV�IRU�UHXVH�RU�DSSURSULDWH�GLVSRVDO� ��7KLV�DSSURDFK�KDV�WKH�

DGGHG�EHQHILW�RI�SRWHQWLDOO\�ORZHULQJ�RYHUDOO�VROYHQW�FRVWV�ZKHQ�VROYHQWV�DUH�UHFRYHUHG�DQG�UHXVHG�
7KH� IROORZLQJ�SDUDJUDSKV�GLVFXVV�WZR�RSWLRQV� IRU�H[WUDFWLQJ�VROYHQWV� IURP�SUHVV�ZLSHV��KDQG�
RSHUDWHG�ZULQJHU�DQG�H[SORVLRQ�SURRI�FHQWULIXJH�� �7KH�XVH�RI� WKHVH�H[WUDFWLRQ�GHYLFHV�PD\�EH
UHJXODWHG���3ULQWHUV�VKRXOG�FRQVXOW�ZLWK�WKHLU�VWDWH�DQG�ORFDO�UHJXODWRU\�DXWKRULWLHV�EHIRUH�LQVWDOOLQJ
VXFK�HTXLSPHQW��

([WUDFWLRQ�RI�6ROYHQWV�IURP�3UHVV�:LSHV

7ZR�EDVLF�PHWKRGV�DUH�DYDLODEOH�IRU�H[WUDFWLQJ�VROYHQWV�IURP�SUHVV�ZLSHV�����KDQG�RSHUDWHG
ZULQJHUV�DQG����H[SORVLRQ�SURRI�FHQWULIXJHV���+DQG�RSHUDWHG�ZULQJHUV�UHTXLUH�WKH�VPDOOHVW�FDSLWDO
LQYHVWPHQW�DQG�PD\�SURYH�WR�EH�D�YLDEOH�RSWLRQ�IRU�VPDOO�SULQWLQJ�RSHUDWLRQV�WKDW�XVH�D�OLPLWHG
QXPEHU�RI�SUHVV�ZLSHV���:KHQ�XVLQJ�D�KDQG�RSHUDWHG�ZULQJHU��SULQWHUV�VKRXOG�YHULI\�WKDW�WKH
VTXHH]H�UROOHUV�DUH�UHVLVWDQW�WR�VROYHQWV�DQG�ZLOO�QRW�UDSLGO\�GHWHULRUDWH���6TXHH]H�UROOHUV�VKRXOG
EH�PDGH�RI�D�UXEEHU�PDWHULDO��VLPLODU�WR�WKDW�XVHG�RQ�WKH�EODQNHW�F\OLQGHU�RI�DQ�RII�VHW�SULQWLQJ
SUHVV���2QH�FRPSDQ\�PDQXIDFWXUHV�D�KDQG�RSHUDWHG�ZULQJHU�WKDW�PRXQWV�RQ�WKH�WRS�RI�D����JDOORQ
GUXP�� �7KH�VTXHH]H� UROOHUV�DUH�PDGH�RI�QLWULWH�DQG�DUH� UHVLVWDQW� WR� VHYHUDO� W\SHV�RI� VROYHQWV�
DOWKRXJK� SULQWHUV� VKRXOG� LQYHVWLJDWH� WKH� XQLWV
� FRPSDWLELOLW\� ZLWK� WKHLU� VSHFLILF� VROYHQWV� DQG
GHWHUPLQH�LI�DQ\�IODPPDELOLW\�FRQFHUQV�H[LVW�DV�D�UHVXOW�RI�SODFLQJ�WKHLU�VROYHQWV�XQGHU�SUHVVXUH�
7KH�SULFH�RI�WKH�XQLW�LV�XQGHU�������

$�VHFRQG�DOWHUQDWLYH�IRU�VROYHQW�UHFRYHU\�LV�DQ�H[SORVLRQ�SURRI�FHQWULIXJH�ZKLFK�PD\�EH�XVHG
IRU�H[WUDFWLQJ�FOHDQLQJ�VROYHQWV�IURP�XVHG�SUHVV�ZLSHV����7KH�FHQWULIXJH�LV�PRVW�DSSURSULDWH�IRU
ODUJH�SULQWLQJ�IDFLOLWLHV�WKDW�JHQHUDWH�VLJQLILFDQW�TXDQWLWLHV�RI�VKRS�WRZHOV� ��7KHVH�FHQWULIXJHV�DUHE

PDQXIDFWXUHG�ZLWK�D�VHOI�EDODQFLQJ��SHUIRUDWHG�EDVNHW�WKDW�UHWDLQV�WKH�UDJV�ZKLOH�OLTXLG�VROYHQWV
DUH�VTXHH]HG�RXW�DQG�GUDLQ�WKURXJK�WKH�RXWHU�FRQWDLQPHQW�VKHOO���6ROYHQWV�FDQ�EH�H[WUDFWHG�IURP
FORWK�VKRS�WRZHOV�RU�GLVSRVDEOH�ZLSHV���,W�LV�HVWLPDWHG�WKDW�D�IRXU�PLQXWH�F\FOH�FDQ�H[WUDFW�EHWZHHQ
����DQG�����JDOORQV�RI�VROYHQW�IRU�HYHU\�ORDG�RI�����ZLSHV�SURFHVVHG���&HQWULIXJHV�DUH�DYDLODEOH�WKDW
FDQ�SURFHVV��������������RU�����SRXQGV�SHU�ORDG�DQG�WKDW�FRVW�EHWZHHQ���������DQG��������
GHSHQGLQJ�XSRQ�WKH�FDSDFLW\�UHTXLUHG���7KH�PRVW�SRSXODU�PRGHO�DPRQJ�SULQWHUV�SURFHVVHV����
WRZHOV�SHU�ORDG�DQG�FRVWV�URXJKO\�����������,QVWDOODWLRQ�LQYROYHV�EROWLQJ�WKH�XQLW�LQ�SODFH�DQG
FRQQHFWLQJ�LW�WR�DQ�DSSURSULDWH�SRZHU�VRXUFH�DQG����SRXQGV�RI�DLU�VXSSO\� ���

3XUFKDVH�RI�D�FHQWULIXJH�XQLW�LQYROYHV�D�VXEVWDQWLDO�FDSLWDO�LQYHVWPHQW�DQG�PD\�QRW�EH
DSSURSULDWH� IRU�DOO�SULQWHUV�� �$OWHUQDWLYHO\��SULQWHUV�PD\�KDYH� WKH�RSWLRQ�RI�FRQWUDFWLQJ�ZLWK�D
PRELOH�FHQWULIXJH�VHUYLFH�WR�H[WUDFW�VROYHQWV�RQ�VLWH���2QH�VXFK�VROYHQW�H[WUDFWLRQ�VHUYLFH�LQ�0LQQH�
VRWD��RSHUDWHV�D�YDQ�WKDW�WUDQVSRUWV�DQ�H[SORVLRQ�SURRI�FHQWULIXJH�WR�SULQWLQJ�IDFLOLWLHV�IRU�RQ�VLWH
VROYHQW�H[WUDFWLRQ���2QFH�WKH�VROYHQWV�KDYH�EHHQ�H[WUDFWHG�IURP�WKH�VKRS�WRZHOV��LW�LV�OHIW�WR�WKH
SULQWLQJ�IDFLOLW\�WR�GHWHUPLQH�KRZ�WR�KDQGOH�WKH�VROYHQW���3ULFLQJ�IRU�H[WUDFWLRQ�VHUYLFHV�DUH�EDVHG
XSRQ�D�UDWH�RI�����KRXU��GXULQJ�ZKLFK�WLPH�LW�LV�SRVVLEOH�WR�SURFHVV�EHWZHHQ�������������WRZHOV�
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6.2.2  Methods of Solvent Recycling

%ODQNHW�ZDVK�VROYHQW� UHFRYHUHG� IURP�SUHVV�ZLSHV�FDQ�QRW�EH� LPPHGLDWHO\� UHXVHG�DV�D
UHSODFHPHQW� IRU�YLUJLQ�VROYHQWV�� �7\SLFDOO\��VROYHQWV�DUH�VHSDUDWHG�E\� LQN�FRORU��DOORZLQJ�VROLG
SDUWLFOHV�WR�VHWWOH�RXW�EHIRUH�UHXVH���7KLV�SURFHVV�GRHV�QRW�SURGXFH�YLUJLQ�TXDOLW\�VROYHQW�DQG�LV
WKHUHIRUH�EHVW�UHXVHG�IRU�LPSUHFLVH�FOHDQLQJ��VXFK�DV�SDUWV�ZDVKLQJ���$OWHUQDWLYHO\��XVHG�EODQNHW
ZDVK�FDQ�EH�WUHDWHG�E\�VRPH�IRUP�RI�GLVWLOODWLRQ�RU�ILOWUDWLRQ�EHIRUH�UHXVH���7KH�PRVW�FRPPRQ
PHWKRG�RI�VROYHQW�UHFRYHU\�LV�GLVWLOODWLRQ�IRU�ERWK�RQ�VLWH�DQG�RII�VLWH�DSSOLFDWLRQV��
�
'LVWLOODWLRQ�RI�%ODQNHW�:DVK

$V�DQ�RSWLRQ�IRU�EODQNHW�ZDVK�UHFRYHU\��WKH�GLVWLOODWLRQ�SURFHVV�SURGXFHV�QHDU�YLUJLQ�TXDOLW\
EODQNHW�ZDVK���0RVW�FRPPHUFLDOO\�DYDLODEOH�GLVWLOODWLRQ�XQLWV�HPSOR\�WKH�GLIIHUHQWLDO�GLVWLOODWLRQ
SURFHVV���,Q�WKLV�SURFHVV��WKH�OLTXLG�VROXWLRQ�LV�KHDWHG�WR�URXJKO\����WR����GHJUHHV�DERYH�WKH�GHVLUHG
VROYHQWªV�ERLOLQJ�SRLQW��FDXVLQJ�WKH�PRUH�YRODWLOH��KLJKHU�YDSRU�SUHVVXUH��FRPSRQHQWV�WR�YDSRUL]H�
7KH�UHODWLYH�ERLOLQJ�SRLQWV�RI�WKH�VROXWLRQ�FRPSRQHQWV�DUH�FULWLFDO�IRU�WKH�HIIHFWLYH�RSHUDWLRQ�RI�D
GLVWLOODWLRQ�V\VWHP���6ROYHQW�YDSRUV�ULVH�LQWR�WKH�FRQGHQVHU�ZKHUH�WKH\�DUH�FRROHG�DQG�UHFRYHUHG
IRU�UHXVH���&RQWDPLQDQWV�UHPDLQ�LQ�WKH�GLVWLOODWLRQ�WDQN�DQG�DUH�GLVSRVHG�RI�DV�D�OLTXLG��VHPL�OLTXLG
RU�VROLG�VOXGJH���:DVWH�UHVLGXHV��UHIHUUHG�WR�DV�VWLOO�ERWWRPV��PD\�EH�GHVLJQDWHG�DV�KD]DUGRXV�ZDVWH
LI� WKH�WKH\�ZHUH�GLVWLOOHG�IURP�D�OLVWHG�ZDVWH�VROYHQW� �)�OLVWHG�ZDVWHV��� �7KH�UHFRYHU\�UDWH�IRU�D
GLVWLOODWLRQ�XQLW�DYHUDJHV�URXJKO\����SHUFHQW���

2QH�PDQXIDFWXUHU�FDQ�SURYLGH�VROYHQW�GLVWLOODWLRQ�XQLWV�ZLWK�WKH�FDSDFLW\�WR�KDQGOH�EHWZHHQ
HLJKW�DQG����JDOORQV�RI�VROYHQW���7KH�ODUJHVW�XQLW�SURYLGHV�WKH�DELOLW\�WR�SURFHVV�ZDVWH�VROYHQWV�LQ
���JDOORQ�EDWFKHV�RU����JDOORQ�XQLWV�RI�FRQWLQXRXV��FORVHG�ORRS�RSHUDWLRQ���7KH�DSSUR[LPDWH�FRVW
RI�D����JDOORQ�XQLW� LV���������DQG� LQFUHDVHV� WR��������� IRU� WKH�FRQWLQXRXV� IHHG�RSWLRQ�� �)RU
SULQWHUV�JHQHUDWLQJ�VPDOOHU�TXDQWLWLHV�RI�VROYHQWV��D�VPDOOHU�PRGHO�LV�DYDLODEOH�WKDW�KDQGOHV���
JDOORQV� RI� VROYHQW� SHU� EDWFK�� � 7KH� FRVW� RI� DQ� ��JDOORQ� XQLW� LV� DSSUR[LPDWHO\� ������� � �:KHQ�

FRQVLGHULQJ�WKH�SXUFKDVH�RI�D�GLVWLOODWLRQ�XQLW��SULQWHUV�VKRXOG�FRQVLGHU�WKH�TXDQWLWLHV�DQG�W\SH
RI�VROYHQW� WKH\�KRSH� WR�GLVWLOO��DV�ZHOO�DV�HYDOXDWH�FDSLWDO�FRVWV�DQG�RSHUDWLQJ�FRVWV� IRU� ODERU�
HOHFWULFLW\��DQG�SDUWV���(TXLSPHQW�YHQGRUV�ZLOO�UXQ�WHVWV�RQ�D�VDPSOH�RI�VSHQW�VROYHQW�WR�GHWHUPLQH
ZKHWKHU�WKH�V\VWHP�ZLOO�GLVWLOO�WKH�VROYHQW��DQG�DVVHVV�WKH�UHFRYHU\�HIILFLHQF\�RI�WKH�XQLW���2QH
FRPSDQ\�FKDUJHV������WR�WHVW������JDOORQV�RI�XVHG�VROYHQW� ��,Q�DGGLWLRQ��VRPH�YHQGRUV�PD\�KDYH�

XQLWV�DYDLODEOH�IRU�XVH�RQ�D�WULDO�EDVLV��DOORZLQJ�SULQWHUV�WR�EHWWHU�DVVHVV�ZKHWKHU�D�GLVWLOODWLRQ�XQLW
LV�DSSURSULDWH�IRU�WKHLU�LQGLYLGXDO�VLWXDWLRQ�

6DIHW\�FRQFHUQV��KRZHYHU��DUH�D�VLJQLILFDQW�FRQVLGHUDWLRQ�IRU�SULQWHUV�FRQWHPSODWLQJ�WKH
SXUFKDVH� RI� D� GLVWLOODWLRQ� XQLW�� � )RU� H[DPSOH�� QLWURFHOOXORVH�� IRXQG� LQ� LQNV� DQG� SDLQWV�� LV� DQ
H[SORVLYH� ZKHQ� GU\�� � 'LVWLOODWLRQ� RI� PDWHULDOV� FRQWDLQLQJ� QLWURFHOOXORVH� LV�� WKHUHIRUH�� QRW
UHFRPPHQGHG�� � 7KH� ,QWHUQDWLRQDO� )LUH�&RGH� ,QVWLWXWH�� DQ� RUJDQL]DWLRQ� FRQVLVWLQJ� RI� VWDWH� ILUH
PDUVKDOV��KDV�EHHQ�LQYHVWLJDWLQJ�ZKHWKHU�RQ�VLWH�GLVWLOODWLRQ�XQLWV�FRQVWLWXWH�DQ�H[SORVLRQ�KD]DUG
JLYHQ�WKH�IODPPDEOH�QDWXUH�RI�WKH�VROYHQWV�WKH\�WUHDW���&KDQJHV�LQ�WKH�8QLIRUP�)LUH�&RGH�DUH
FXUUHQWO\�XQGHU�FRQVLGHUDWLRQ�ZKLFK�PD\�DIIHFW�WKH�DYDLODELOLW\�RI�VXFK�XQLWV���3ULQWHUV�VKRXOG
FRQVXOW�ZLWK�WKHLU�ORFDO�HQYLURQPHQWDO�UHJXODWRU\�DJHQF\�DQG�LQYHVWLJDWH�ZKHWKHU�DQ\�FKDQJHV�KDYH
EHHQ�PDGH�LQ�WKH�8QLIRUP�)LUH�&RGH�EHIRUH�LQYHVWLQJ�LQ�D�GLVWLOODWLRQ�V\VWHP�

,Q� PDQ\� FDVHV� RQ�VLWH� GLVWLOODWLRQ� ZLOO� QRW� EH� FRVW�HIIHFWLYH� IRU� SULQWHUV�� LQVWHDG�� D
FRPPHUFLDO� VROYHQW� UHF\FOLQJ� VHUYLFH� PD\� SURYH� WR� EH� D� EHWWHU� DOWHUQDWLYH�� � 7KUHH� EDVLF
DUUDQJHPHQWV�DUH�DYDLODEOH�IRU�RII�VLWH��VROYHQW�UHF\FOLQJ�����WROO�UHF\FOLQJ�����VSHFXODWLYH�UHF\FOLQJ�
DQG����ZDVWH�EURNHUV���7ROO�UHF\FOLQJ�LQYROYHV�RII�VLWH�SURFHVVLQJ�RI�VROYHQWV�E\�D�UHF\FOLQJ�ILUP�IRU
UHXVH�E\�WKH�SULQWLQJ�IDFLOLW\���7\SLFDOO\�ODUJH�EDWFKHV�DUH�UHTXLUHG�IRU�VXFK�DQ�DSSURDFK�WR�EH�FRVW�
HIIHFWLYH��DOWKRXJK�VRPH�UHF\FOHUV�ZLOO�DFFHSW�VPDOO�TXDQWLWLHV�IURP�PDQ\�SURGXFHUV�DQG�FRPELQH
WKHLU�ZDVWH�IRU�EDWFK�GLVWLOODWLRQ���6SHFXODWLYH�UHF\FOLQJ�VFKHPHV�UHF\FOH�WKH�ZDVWH�VROYHQWV�DQG
WKHQ�VHOO�WKH�SURGXFW�RQ�WKH�PDUNHW���,Q�WKLV�FDVH��UHF\FOHUV�PD\�SD\�WKH�IDFLOLW\�IRU�VROYHQWV�LI�WKH
SURGXFW�KDV�D�KLJK�PDUNHW�YDOXH���:DVWH�EURNHUV�PDWFK�WKH�QHHGV�WKH�IDFLOLW\�VHHNLQJ�WR�GLVSRVH
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RI�WKHLU�VROYHQWV�ZLWK�D�SRWHQWLDO�ZDVWH�XVHU���6XFK�DQ�DUUDQJHPHQW�FDQ�RQO\�EH�FRQVLGHUHG�D
UHF\FOLQJ�VFKHPH�LI�WKH�VROYHQW�LV�ERXJKW�E\�D�VROYHQW�UHF\FOHU���0RUH�FRPPRQO\��ZDVWH�EURNHUV�ZLOO
VHOO�WKH�VROYHQW�IRU�XVH�DV�D�ZDVWH�GHULYHG�IXHO�IRU�XVH�LQ�D�FHPHQW�NLOQ�RU�LQGXVWULDO�IXUQDFH� �

8OWUDILOWUDWLRQ�RI�%ODQNHW�:DVK�

6HYHUDO�ILOWUDWLRQ�WHFKQRORJLHV�DUH�DYDLODEOH�WR�KDQGOH�D�YDULHW\�RI�DSSOLFDWLRQV�UHTXLULQJ�WKH
UHPRYDO�RI�VXVSHQGHG�ZDVWH�SDUWLFOHV�IURP�FRQWDPLQDWHG�VROXWLRQV���7KH�XOWUDILOWUDWLRQ�SURFHVV
RSHUDWHV�E\�SDVVLQJ�HIIOXHQW�WKURXJK�D�SRURXV�PDWHULDO��VFUHHQLQJ�RXW�WKH�ODUJHVW�PROHFXOHV�DV�WKH
HIIOXHQW�WUDYHOV�WKURXJK�WKH�ILOWHU���7KURXJK�WKH�XVH�RI�VHOHFWLYH�SRUH�VL]LQJ��VROXWLRQV�FDQ�EH�ILOWHUHG
WR�YDU\LQJ�GHJUHHV�RI�TXDOLW\���*HQHUDOO\��ILOWUDWLRQ�WHFKQRORJLHV�DUH�VLPLODU�LQ�WKDW�WKH�PHPEUDQH
PDWHULDO�LV�PDGH�RI�VRPH�W\SH�RI�SURSULHWDU\�SRO\PHU�EOHQG���:KHUH�WKH�WHFKQRORJLHV�GLIIHU�LV�LQ�WKH
VXEVWUDWH�PDWHULDO�WKDW�KROGV�WKH�PHPEUDQH�LQ�LWV�ULJLG�IRUP���3RVVLEOH�VXEVWUDWH�PDWHULDOV�LQFOXGH
FHUDPLFV��VWDLQOHVV�VWHHO��DQG�Q\ORQ���

$FFRUGLQJ�WR�LQGXVWU\�VRXUFHV��ILOWUDWLRQ�WHFKQRORJ\�LV�QRW�EHLQJ�XVHG�LQ�WKH�OLWKRJUDSKLF
SULQWLQJ�LQGXVWU\�DSDUW�IURP�LWV�XVH�LQ�WKH�WUHDWPHQW�RI�IRXQWDLQ�VROXWLRQV�DQG�LQ�FRQMXQFWLRQ�ZLWK
DXWRPDWLF� EODQNHW� FOHDQHUV�� � 7KH� SULPDU\� EDUULHU� IRU� WKH� XVH� RI� ILOWUDWLRQ� WHFKQRORJ\� LV� WKH
LQFRPSDWLELOLW\�RI�WKH�PHPEUDQH�PDWHULDOV�ZLWK�WKH�VROYHQWV���2QH�FRPSDQ\��KRZHYHU��LV�FXUUHQWO\
WHVWLQJ� D� SRO\�YLQ\O�� VSLUDO� ZRXQG� PHPEUDQH� WKDW� LV� UHVLVWDQW� WR� VROYHQWV� DQG�� WKHUHIRUH�
DSSURSULDWH�IRU�WKH�WUHDWPHQW�RI�PDQ\�EODQNHW�FOHDQHUV� ��7KH�V\VWHP�ZLOO�RSHUDWH�XVLQJ�FURVV�IORZ�

ILOWUDWLRQ���(IIOXHQW�LV�SDVVHG�XQGHU�SUHVVXUH�DFURVV�D�VSLUDO�ZRXQG�PHPEUDQH���*DSV�EHWZHHQ�WKH
PHPEUDQH� FUHDWH� WXUEXOHQFH� LQ� WKH� IORZ� RI� WKH� HIIOXHQW�� UHGXFLQJ� WRS� ORDGLQJ� RU� FORJJLQJ� RI
PROHFXOHV�E\�NQRFNLQJ�WKHP�RII�RI�WKH�PHPEUDQHªV�VXUIDFH���7KH�V\VWHP�LV�FXUUHQWO\�EHLQJ�WHVWHG
DQG�LV�VDLG�WR�KDYH�VHYHUDO�DGYDQWDJHV�RYHU�FHUDPLF�DQG�VWDLQOHVV�VWHHO�WHFKQRORJLHV���7KH�VSLUDO
PHPEUDQH� LV� FDSDEOH� RI� QDQRILOWUDWLRQ� DQG� LV� H[SHFWHG� WR� EH� OHVV� FRVWO\� WKDQ� VWDLQOHVV� VWHHO
V\VWHPV��

&RQFOXVLRQV

6ROYHQW�UHFRYHU\�IURP�XVHG�VKRS�WRZHOV�PD\�EH�DQ�HFRQRPLFDOO\�VRXQG�DQG�HQYLURQPHQWDOO\
LPSURYHG�DOWHUQDWLYH�IRU�SULQWHUV���7KH�H[WUDFWLRQ�RI�VSHQW�VROYHQW�IURP�VKRS�WRZHOV��ZKHWKHU�YLD
KDQG�RSHUDWHG�ZULQJHUV�RU�WKH�XVH�RI�H[SORVLRQ�SURRI�FHQWULIXJHV�KDV�SHUPLWV�WKH�UHFRYHUHG�VROYHQW
WR�EH�UHXVHG���)RU�VPDOO�SULQWHUV�ZLWK�OLPLWHG�FDSLWDO��KDQG�ZULQJHUV�DUH�WKH�OHDVW�FRVWO\�RSWLRQ�
ZKHUHDV�ODUJHU�SULQWHUV�ZLWK�D�JUHDWHU�QXPEHU�RI�WRZHOV�WR�EH�SURFHVVHG�PD\�SUHIHU�H[SORVLRQ�SURRI
FHQWULIXJHV�� � ([WUDFWLRQ� RI� WKH� VROYHQW� DOVR� SURYLGHV� EHQHILWV� WR� SULQWHUV� LQ� WHUPV� RI� UHGXFHG
H[SHQGLWXUHV�IRU�YLUJLQ�VROYHQW�DQG�RU�WKH�XVH�RI�WKH�VSHQW�VROYHQW�IRU� OHVV�SUHFLVH�HTXLSPHQW
FOHDQLQJ�� �:KHQ� WKH� UHF\FOHG�EODQNHW�ZDVK�VROYHQW� LV� WR�EH� UHXVHG� LQ�SODFH�RI� YLUJLQ� VROYHQW�
GLVWLOODWLRQ�LV�WKH�PRVW�FRPPRQ�PHWKRG�RI�UHFODPDWLRQ��ZKHWKHU�FRQGXFWHG�RQ�VLWH�E\�WKH�SULQWHU�
RU� RII�VLWH� E\� FRPPHUFLDO� VROYHQW� UHF\FOLQJ� VHUYLFHV�� � 8OWUDILOWUDWLRQ�� DOWKRXJK� XVHG� LQ� VRPH
OLWKRJUDSKLF�SURFHVVHV��LV�QRW��DV�\HW��D�YLDEOH�PHWKRG�IRU�VROYHQW�UHFODPDWLRQ�
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